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Figure S1. Luminescence (black curve) and absorption (red curve) spectra of the synthesized CdSe/ZnS/CdS/ZnS QDs.
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Figure S2. TEM image of the synthesized CdSe/ZnS/CdS/ZnS QDs.
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Estimation of the thickness of PMMA electron blocking layers

In our previous work by Krivenkov et al. [1] we have performed a series of AFM
measurements of the thicknesses of PMMA layers deposited from solutions in toluene by
spin-coating onto glass substrates at fixed spinning rate of 3500 RPM. In this work we
cannot directly use those data since we used deposition conditions different from those
applied in previous work, namely the types of solvent (acetone) and substrate (unfinished
QDLED structure with active QD layer exposed). Yet, those studies clearly demonstrate
that the thickness of PMMA films deposited by spin-coating from PMMA solutions hav-
ing different concentration shows a linear dependence on the latter in a wide concentra-
tion range. In [2], Dai et al. have deposited PMMA EBL from acetone solution with a con-
centration of 1.8 mg/mL. The thickness of this EBL indirectly obtained using FTIR absorb-
ance values at ~1725 cm™, corresponding to the stretching vibrations of carbonyl groups,
from a reference 90 nm PMMA layer on CaF: substrate and the one measured from
PVK/QDs/PMMA stack mimicking the real device, was determined to be 6 nm. Therefore,
assuming the linear dependence of film thickness on the concentration of deposition so-
lution at constant spinning rate, and zero film thickness at “zero” polymer concentration,
we can propose the following equation (1) for the thickness of PMMA layers (D) deposited
from acetone solution with a concentration (C):

D = Do/CoxC (1)

where Do is the reference film thickness, measured from solution with a known con-
centration Co. By substitution of the reference data from Dai et al. (6 nm and 1.8 mg/mL
for Do and Co, respectively) into (1), we have obtained equation (2) for the thickness of
PMMA layers deposited from acetone at 2000 RPM:

D =3.33xC (2)

Taking into account the approximate inverse square root dependence of the thickness
of thin films deposited by spin coating on the substrate spinning rate [3], we can transform
equation (2) into (3), which is suitable for estimation of PMMA layer thickness deposited
from acetone solutions at 3500 RPM, by introducing a multiplier of 0.76, equal to the in-
verse square root of the spinning rates ratio (3500:2000):

D =2.52xC 3)

By substitution of PMMA concentrations used in this work, we can estimate the
thicknesses of PMMA EBL in our devices, as shown in Table S1.

Table S1. Estimated PMMA EBL layer thickness deposited from PMMA solutions in acetone with
different concentrations.

PMMA solution concentration,
mg/mL
PMMA EBL thickness, nm 3.02 2.02 1.01 0.5 0.25 0.13

1.2 0.8 0.4 0.2 0.1 0.05
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